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A.  INTRODUCTION 


A-l.  Identification  of  genes  differentially  expressed  in  breast  cancer  versus  normal  breast.  We 
undertook  a  search,  using  the  differential  cDNA  sequencing  approach  as  we  previously  described  (1-3),  for 
isolation  of  differentially  expressed  genes  in  the  cDNA  libraries  from  normal  breast  and  breast  carcinoma.  Of 
many  putative  differentially  expressed  genes,  a  breast  cancer  specific  gene,  BCSG1,  which  was  (a)  highly 
expressed  in  mammary  gland  relative  to  other  organs  and  was  (b)  high  abundance  in  a  breast  cancer  cDNA 
library  but  scarcely  in  a  normal  breast  cDNA  library,  was  identified  as  a  putative  breast  cancer  marker  (1). 
We  demonstrated  a  stage-specific  BCSG1  expression  as  follows:  BCSG1  was  undetectable  in  normal  or 
benign  breast  lesions,  showed  partial  expression  in  ductal  carcinoma  in  situ,  but  was  expressed  at  an 
extremely  high  level  in  advanced  infiltrating  breast  cancer  (1).  Overexpression  of  BCSG1  was  also 
demonstrated  in  ovarian  cancer  (4). 

A-2.  Neural  protein  synuclein.  Interestingly,  BCSG1  revealed  no  homology  to  any  other  known  growth 
factors  or  oncogenes;  rather,  BCSG1  revealed  extensive  sequence  homology  to  neurotic  protein  synuclein, 
having  54%  and  56%  sequence  identity  with  a  synuclein  (SNCA)  and  P  synuclein  (SNCB),  respectively. 
Subsequent  to  the  isolation  of  BCSG1,  synuclein  y  (5)  and  persyn  (6)  were  independently  cloned  from  a  brain 
genomic  library  and  a  brain  cDNA  library.  In  fact,  BCSG1,  SNCG,  and  persyn  appear  to  be  the  same  protein. 
Thus,  the  previously  identified  BCSG1,  which  is  also  highly  expressed  in  brain  (1),  has  been  renamed  as 
SNCG  as  the  third  member  of  synuclen  family  (7).  Synucleins  has  been  specifically  implicated  in 
neurodegenerative  diseases  such  as  Alzheimer’s  disease  (AD)  and  Parkinson’s  disease  (PD).  Mutations  in 
SNCA  is  genetically  linked  to  several  independent  familial  cases  of  PD  (8).  More  importantly,  wild  type  of 
SNCA  is  the  major  component  of  Lewy  bodies  in  sporadic  PD  (9-10).  SNCA  peptide  known  as  non-amyloid 
component  of  plaques  has  been  implicated  in  amyloidogenesis  in  AD  (11-12).  SNCB  and  SNCG  have  also 
been  recognized  to  play  a  role  in  the  pathogenesis  of  PD  and  Lewy  bodies  cases  (13-14). 

A-3.  Expression  of  BCSG1/SNCG  in  breast  and  ovary  cancer.  Although  synucleins  are  highly  expressed 
in  neuronal  cells  and  are  abundant  in  presynaptic  terminals,  synucleins  have  also  been  implicated  in  non- 
neural  diseases  particularly  in  the  hormone  responsive  cancers  of  breast  and  ovary  (1,4-5,15-17).  Being 
identified  as  a  breast  cancer  specific  gene,  SNCG  mRNA  was  detected  in  neoplastic  breast  epithelial  cells  but 
not  in  normal  mammary  epithelial  cells  (1).  While  the  expression  of  SNCG  in  normal  breast  is  non- 
detectable  (0  out  of  7  normal  breast  specimens),  43%  of  stage  Mil  breast  carcinomas  (6  of  14)  and  73%  of 
stage  IV  breast  carcinomas  (1 1  of  15)  expressed  SNCG,  respectively  (Fig.  1).  Western  analysis  to  examine 
SNCG  protein  expression  in  human  breast  tissues  showed  a  similar  pattern  in  that  it  was  not  detected  in 
normal  breast  tissues  and  stage  VO.  ductal  breast  carcinomas,  but  was  detected  in  70%  of  Stage  IMV  ductal 
breast  carcinomas  (12).  Ninkina  et  al  were  also  able  to  confirm  by  using  Northern  and  Western  blotting  that 
some  breast  tumors  and  breast  tumor  cell  lines  expressed  SNCG,  whereas  normal  breast  tissue  did  not  (16). 
hi  addition  to  the  link  to  breast  cancer  progression,  it  has  also  been  found  that  SNCG  is  involved  in  ovarian 
cancer.  Following  our  identification  of  BCSG1,  Lavedan  et  al  first  suggested  that  BCSGl/SNCG  may  be 
abnormally  expressed  in  ovarian  tumors  as  well  as  in  breast  tumors,  based  on  the  discovery  of  some  SNCG 
ESTs  in  the  libraries  derived  from  an  ovarian  tumor  (5).  This  suggestion  was  further  confirmed  by  Western 
and  immunohistochemical  analyses  (17).  While  synucleins  (a,  (3,  and  y)  expression  was  not  detectable  by 
immunohistochemistry  in  normal  ovarian  epithelium,  87%  (39  of  45)  of  ovarian  carcinomas  were  found  to 
express  either  SNCG  or  SNCB,  and  42%  (19  of  45)  expressed  all  3  synucleins  (ex,  p,  and  y)  simultaneously. 

B.  RESEARCH  REPORT 

The  original  aims  of  establishing  the  MMTV/SNCG  transgenic  mice  is  underway.  However,  we  are  behind 
the  schedule  due  to  the  virus  infection  in  our  small  animal  facility  beginning  last  summer.  In  order  to  bum 
out  the  vims,  the  institution  has  imposed  a  5-month  no  breeding  period.  We  are  currently  in  the  screening 
process.  In  addition,  we  have  entered  the  new  research  direction  and  got  some  exciting  new  data 
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Specific  expression  of  SNCG  in  advanced  breast  cancer.  Previously,  our  in  situ  hybridization  analysis 
has  demonstrated  an  association  between  SNCG  expression  and  breast  cancer  progression  (1).  To  further 
evaluate  the  clinical  relevance  of  SNCG  expression  to  breast  cancer  progression  in  a  large  set  of  clinical 
specimens,  we  performed  a  semi-quantitative  RT-PCR  analysis  on  79  clinical  breast  specimens  including  12 
normal  or  benign  lesions,  2  DCIS,  41  stage  I/n  breast  cancers,  and  24  stage  TTT/TV  breast  cancers.  As  shown 
hi  Fig.  1  and  summarized  in  Table  1,  while  no  SNCG  mRNA  was  detectable  in  12  benign  breast  specimens, 
SNCG  was  expressed  in  most  of  advanced  infiltrating  breast  cancers.  The  expression  of  SNCG  mRNA  was 
detectable  in  26  of  67  breast  cancer  cases  (38.8%).  Among  the  26  of  SNCG  positive  cases,  19  cases  were 
detected  in  the  cancer  with  stage  IMV,  only  6  cases  were  detected  in  the  cancer  with  stage  I/O,  one  case  was 
detected  in  DCIS.  There  was  no  detectable  SNCG  mRNA  in  3  cases  with  tumor  size  <  2  cm.  Therefore, 
SNCG  expression  is  a  stage-specific  for  breast  cancer  with  no  detectable  expression  in  benign  lesion,  15% 
(6/41)  expression  in  stage  1/H  breast  carcinomas,  and  79%  (19/24)  expression  in  stage  m/IV  breast 
carcinomas. 


Stage  I/n  Stage  m/IV  Fig.  1.  Expression  of  SNCG  in  human  breast 
Normal  Breast  Cancer  Breast  Cancer  tissue.  Total  RNA  was  isolated  from  frozen 

human  breast  specimens.  RT-PCR  analysis  of 
SNCG  expression  was  conducted  using  primers 
within  SNCG  cording  sequence  as  described  in 
Materials  and  Methods.  The  384-bp  PCR  product 
is  a  specific  indication  of  the  presence  of  SNCG. 
The  integrity  and  the  loading  control  of  the  RNA 
samples  were  ascertained  by  actin  expression 
with  a  set  of  primers  for  314-bp  p-actin.  A  representative  RT-PCR  analysis  was  shown  here  with  3  benign 
breast  lesions,  3  stage  I/n  breast  cancer  cases,  and  3  stage  IMV  breast  cancer  cases.  The  SNCG  cDNA 
plasmid  was  used  as  a  positive  control. 


SNCG 


Actin 


Stage 

Benign  (n=12) 

Stage  I/n  (n=41) 

Stage  m/IV  (n=24 

Expression 

0  (0%) 

6  (15%) 

19  (79%) 

Table  1.  Stage-specific  expression  of  SNCG  on  breast  cancer.  Expression  of  SNCG  in  total  79  clinical  breast 
specimens  were  investigated  by  4  RT-PCR  analyses.  For  each  round  of  reaction,  we  used  SNCG  c-DNA 
plasmid  as  a  template  for  the  positive  control.  The  integrity  and  the  loading  control  of  the  RNA  samples  were 
ascertained  by  actin  expression.  Negative  cases  were  confirmed  with  at  least  two  independent  experiments. 
These  patients  were  randomly  selected  with  the  mean  age  of  58.2  years  old,  including  67  breast  cancers,  7 
breast  hyperplasias,  and  5  fibroadenomas. 

Overexpression  of  SNCG  stimulated  transcriptional  activity  of  ER-a.  Estrogen  response  is  mediated  by 
two  closely  related  members  of  the  nuclear  receptor  family  of  transcription  factors,  ER-a  and  ER-P  (18-19). 
Since  ER-a  is  the  major  estrogen  receptor  in  mammary  epithelia,  we  measured  the  effect  of  SNCG  on 
modulating  the  transcriptional  activity  of  ER-a  in  human  breast  cancer  cells.  We  first  selected  ERa-positive 
and  SNCG-negative  MCF-7  cells  as  recipient  for  SNCG  transfection  (Fig.  2A  &  B).  MCF-7  cells  were 
transiently  transfected  with  either  the  pCI-SNCG  expression  plasmid  or  control  pCI-neo  plasmid. 
Transfection  of  SNCG  gene  into  the  SNCG-negative  MCF-7  cells  did  not  affect  ER-a  expression  under  the 
conditions  both  with  and  without  E2  (Fig.  2A).  In  the  absence  of  E2,  the  basal  levels  of  ER-a  on  control  and 
SNCG  transfected  cells  are  same.  Although  treatment  of  the  control  cells  with  E2  resulted  in  a  significant 
decrease  in  ER-a  level,  overexpression  of  SNCG  did  not  affect  E2-mediated  degradation  of  ER-a 
Transfection  of  SNCG  significantly  stimulated  E2-mediated  activation  of  ER-a  (Fig.  2B).  Treatment  of  wild- 
type  and  SNCG  transfected  MCF-7  cells  with  E2  resulted  in  a  significantly  differential  increase  in  estrogen- 
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responsive  reporter  ERE4-Luciferase  (ERE4-Luc)  activity’  relative  to  basal  levels  in  untreated  cells. 
Overexpression  of  SNCG  gene  in  MCF-7  cells  increased  E2-stimulated  reporter  activity  3.2-fold  over  the 
SNCG-negative  control  cells.  The  SNCG-stimulated  transcriptional  activity  of  ER-a  was  ligand-dependent, 
because  SNCG  had  no  significant  effect  on  the  transcriptional  activity  of  ER-a  in  the  absence  of  E2. 


E2  -  -  +  + 

SNCG  -  +  -  + 

tflfPi#  SNCG 
Actin 


J°<001 


SNCG  -  +  -  + 

was  taken  as  1.  The  numbers 


Fig.  2.  SNCG  stimulated  ER-a  transcriptional  activity  in  MCF-7  human 
breast  cancer  cells.  Cells  were  first  transiently  transfected  with  pCI-SNCG  or 
the  control  vector  pCI-neo.  The  transfected  cells  were  selected  with  G418  and 
then  transfected  with  pERE4-Luc  as  well  as  control  reporter  pRL-SV40-Luc. 
After  transfection,  cells  were  cultured  in  the  ligand-free  medium  for  4  days  as 
described  in  the  Conditioned  Cell  Culture  of  Experimental  Procedures,  treated 
with  or  without  1  nM  E2  for  24  hours  before  the  promoter  activities  were 
determined  by  measuring  the  dual  luciferase  activity  (A).  Western  analysis  of 
ER-a  and  SNCG  in  MCF-7  cells  transfected  with  pCI-SNCG  or  the  control 
vector  pCI-neo.  Expression  of  SNCG  did  not  affect  the  ER-a  expression  in 
the  conditions  both  with  and  without  24-h  E2  treatment.  SNCG  stimulated 
ER-a  signaling  in  MCF-7  cells  (B).  The  ERE  reporter  luciferase  activity  was 
normalized  against  the  control  renilla  luciferase  activity  to  correct  for 
transfection  efficiency.  All  values  were  presented  as  the  fold  induction  over 
the  control  luciferase  activity  in  the  non-treated  SNCG-negative  cells,  which 
represent  means  ±  SD  of  three  cultures. 


Consistent  with  the  increased  transcriptional  activity  of  ER-a,  SNCG  also  stimulated  E2-iegulated 
genes  in  MCF-7  cells  (Fig.  3).  While  SNCG  had  no  effect  on  the  transcription  of  Cathepsin  I>  (Cat-D),  PS2, 
and  TGF-a  in  the  absence  of  E2,  transcription  of  Cat-D,  PS2,  and  TGF-a  were  increased  3.9-fold,  3.2-fold, 
and  4.2-fold  in  SNCG  transfected  cells  vs.  control  cells  in  the  presence  of  E2,  respectively  (Fig.  2A).  To 
evaluate  the  effect  of  anti-estrogen  on  SNCG-stimulated  ER-a-regulated  genes,  we  treated  the  cells  with  an 
antiestrogen  ICI  182,780  (ICI).  As  demonstrated  in  Fig.  2B,  the  basal  levels  of  PR  were  veiy  weak  in  both 
SNCG-transfected  and  control  cells,  but  were  increased  significantly  by  E2  treatment.  Treatment  of  the  cells 
with  E2  stimulated  a  3.5-fold  PR  protein  expression  in  SNCG  transfected  cells  compared  with  control  cells. 
Although  ICI  slightly  stimulated  basal  levels  of  PR,  treatment  of  the  SNCG-transfected  MCF-7  cells  with  ICI 
significantly  blocked  E2-stimulated  PR  expression,  indicating  that  SNCG-stimulated  gene  expression  in  E2 
treated  cells  is  mediated  by  ER-a. 


Fig.  3.  SNCG  stimulated  estrogen-regulated  gene  transcription  in  MCF- 
7  cells.  Cells  were  transiently  transfected  with  pCI-SNCG  or  the  control 
vector  pCI-neo.  After  G4 18  selection,  cells  were  cultured  in  the  ligand- 
free  medium  for  4  days  as  described  in  the  Conditioned  Cell  Culture  of 
Experimental  Procedures.  A.  RT-PCR.  Cells  were  treated  with  or 
without  1  nM  of  E2  for  8  hours  before  the  isolation  of  total  RNA. 
Expressions  of  mRNA  of  Cat-D,  PS2,  and  TGF-a  were  studied  in 
SNCG  transiently  transfected  cells  vs.  control  cells  by  RT-PCR 
analyses.  A  an  842-bp  product  of  Cat-D,  a  336-bp  product  of  PS2,  and  a 
240-bp  product  of  TGF-a,  were  amplified  by  RT-PCR  and  normalized 
with  actin.  B.  Inhibition  of  SNCG-stimulated  PR  protein  expression  by 
antiestrogen  ICI.  Cells  were  treated  with  or  without  1  nM  of  E2  and  1 

pM  of  ICI  for  32  h.  Total  proteins  were  isolated,  normalized,  and 
subjected  to  Western  analysis  using  anti-PR  antibody. 


PR-B 


Actin 


B-3.  Reduced  levels  of  SNCG  compromised  transcriptional  activity  of  ER-a.The  effect  of  SNCG  expression  on 
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ER-a  transactivation  was  farther  demonstrated  by  inhibiting  endogenous  SNCG  expression  with  SNCG 
antisense  mRNA  in  T47D  cells  that  express  high  levels  of  SNCG  (8).  Stable  transfection  of  the  SNCG  antisense 
construct  into  T47D  cells  significantly  reduced  SNCG  expression  to  25%  of  that  in  control  T47D  cells  (Fig. 
4A).  While  E2  significantly  stimulated  the  reporter  activity  in  the  control  T47D  cells,  inhibition  of  SNCG 
expression  reduced  E2-responsive  luciferase  activity  in  two  stable  antisense-transfected  T47D  cell  lines,  AS-1 
and  AS-3  cells,  to  21%  and  13%  of  that  in  control  T47D  cells,  respectively  (Fig.  4B).  Treatment  of  T47D  cells 
with  E2  resulted  in  a  25-fold  increase  over  the  non-treated  cells.  However,  only  3.3-  and  5.2-fold  increase  was 
observed  in  the  AS-3  and  AS-1  cells,  respectively.  Taken  together,  the  increased  estrogen-responsive  reporter 
activity  in  SNCG  transfected  MCF-7  and  MDA-MB-435  cells  as  well  as  the  increased  estrogen-regulated  gene 
transcription  and  the  compromised  transcriptional  activity  of  ER-a  in  SNCG  antisense  transfected  T47D  cells 
indicated  that  SNCG  stimulated  ligandrdependent  transcriptional  activity  of  ER-a. 

a 

sncg  <S»  Fig.  4.  Inhibition  of  SNCG  expression  reduced  the 

5  AcBn  transcriptional  activity  of  ER-a.  (A).  Western  analysis  of  SNCG 

expression  in  control  T47D  and  SNCG  antisense  transfected 

AS-1  and  AS-3  cells.  (B).  ERE-Luc  reporter  activity  in  control 

and  antisense  transfected  T47D  cells.  Cells  were  cultured  in  the 

ligand-free  conditioned  medium  for  4  days,  treated  with  or 

without  10'11  M  of  E2  for  24  h  before  harvesting.  All  values 

were  normalized  to  the  reporter  activity  of  the  non-treated  T47D 

cells,  which  was  set  to  1.  The  numbers  represent  means  ±  SD  of 

cen  T47D  T47D  As-i  as-3  three  cultures. 

£2  •  +  +  + 

SNCG  ++++  4+++  +  + 


Stimulation  of  cell  proliferation  by  SNCG.  To  determine  the  biological  relevance  of  SNCG-stimulated 
ligand-dependent  ER-a  signaling,  we  analyzed  the  effect  of  SNCG  overexpression  on  the  growth  of  breast 
cancer  cells.  To  determine  whether  SNCG  overexpression  affects  ligand-dependent  or  ligand-independent 
cell  growth,  the  cellular  proliferation  of  the  previously  established  two  stable  SNCG-transfected  MCF-7  cell 
clones,  MCF-SNCG2  and  MCF-SNCG6,  were  compared  with  that  of  SNCG-negative  cells,  MCF-neol  and 
MCF-neo2  (16).  Data  in  Fig  5 A  shows  that  while  SNCG  had  no  significant  effect  on  the  proliferation  of 
SNCG-transfected  cells  compared  to  MCF-neo  cells  in  the  absence  of  E2,  overexpression  of  SNCG 
significantly  stimulated  the  ligand-dependent  proliferation.  Treatment  of  neo  clones  with  E2  stimulated  an 
average  cell  proliferation  2.4-fold  over  controls.  However,  E2  treatment  of  SNCG  clones  resulted  in  an 


average  of  5.4-fold  increase  in  the  proliferation  vs.  controls, 
suggesting  that  SNCG  expression  renders  the  cells  more  responsive 
to  E2-stimulated  cell  proliferation.  To  address  whether  the 
stimulatory  effect  of  SNCG  on  cell  growth  is  mediated  by  ER-a,  we 
investigated  the  effect  of  the  antiestrogen  tamoxifen  and  ICL  As 
shown  in  Fig.  5B,  E2-stimulated  growth  in  both  MCF-neol  and 
SNCG-MCF6  cells  was  significantly  blocked  by  tamoxifen  and  ICL 
These  data  indicate  that  SNCG-stimulated  cell  growth  is  mediated  by 
ER-a. 


Fig.  5.  SNCG  stimulated  ligand-dependent  cell  proliferation.  For  all 
experiments,  cells  were  cultured  and  synchronized  in  the  ligand-free 
Conditioned  Cell  Culture  medium  for  4  days  before  the  hormone 
treatments.  A,  Stimulation  of  cell  proliferation  by  SNCG 
overexpression.  Cells  were  treated  with  or  without  1  nM  E2  for  24 
hours.  Cell  proliferation  was  measured  by  3H-  thymidine 
incorporation.  Data  are  means  ±  SD  of  three  cultures.  B,  Effect  of 
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antiestrogens  on  SNCG-stimulated  cell  growth.  Cells  were  treated  with  or  without  1  nM  of  E2,  1  jtM  of 
tamoxifen,  or  1  jiM  of  ICI  for  6  days  before  harvesting.  Media  were  changed  every  two  days  with  fresh 
estrogen  and  antiestrogens.  Cell  growth  was  measured  using  a  cell  proliferation  kit  (XTT).  Data  are  the  mean 

±  SD  of  quadruplicate  cultures.  Open  bar  represents  MCF-neol  cells;  closed  bar  represents  MCF-SNCG6 
cells. 

The  effect  of  SNCG  expression  on  cell  growth  was  also  demonstrated  in  the  SNCG  antisense 
construct-transfected  T47D  cells.  SNCG  antisense  mRNA  expression  reduced  SNCG  protein-  expression  to 
the  level  of  25%  of  that  in  control  T47D  cells  (Fig.  4A).  Soft  agar  colony  assays  demonstrated  that  the 
anchorage-independent  growth  of  T47D  cells  expressing  SNCG  antisense  mRNA  was  significantly 
suppressed.  When  cells  were  cultured  in  soft  agar  without  E2,  there  were  very  few  colonies  formed  in  both 
T47D  group  and  T47D-SNCG  antisense  group.  Treatment  of  T47D  cells  with  E2  resulted  in  a  19-fold 
increase  of  colonies  over  the  non-treated  cells.  However,  treatment  of  T47D  cells  expressing  SNCG  antisense 
mRNA  with  E2  resulted  in  only  3-fold  increase  over  the  non-treated  cells  (Fig.  6).  These  data  demonstrated 
that  inhibition  of  endogenous  SNCG  expression  dramatically  diminished  the  cell  growth  in  response  to 
estrogen.  Consistent  with  its  stimulatory  effect  on  ligand-dependent  cell  proliferation,  overexpression  of 
SNCG  did  not  affect  the  proliferation  of  ER-a-negative  MDA-MB-435  cells  (9). 


Fig.  6.  Effect  of  inhibiting  endogenous  SNCG  expression  on  soft  agar  colonies 
formation  capability  of  T47D  cells.  T47D  and  SNCG  antisense  stably 
transfected  AS-3  clone  were  cultured  into  the  top  layer  soft  agar  and  treated 
with  or  without  1  nM  of  E2  as  described  in  Materials  and  Methods.  The 
number  of  colonies  was  counted  after  2  weeks  of  plating  using  a  Nikon 
microscope  at  lOOx  amplification.  Triplicate  wells  were  assayed  for  each 
condition. 


C.  KEY  RESEARCH  ACCOMPLISHMENTS  (Cancer  Res.,  in  press) 

A  notable  finding  in  this  study  is  that  SNCG,  previously  identified  as  a  breast  cancer  specific  gene  1 
(BCSG1),  strongly  stimulated  the  ligand-dependent  transcriptional  activity  of  estrogen  receptor-a  (ER-a)  in 
breast  cancer  cells.  Augmentation  of  SNCG  expression  stimulated  transcriptional  activity  of  ER-a,  whereas 
compromising  endogenous  SNCG  expression  suppressed  ER-a  signaling.  The  SNCG-stimulated  ER-a 
signaling  was  demonstrated  in  three  different  cell  systems  including  ER-a-positive  and  SNCG-negative 
MCF-7  cells,  ER-a-positive  and  SNCG-positive  T47D  cells,  and  SNCG-negative  and  ER-a-negative  MDA- 
MB-435  cells.  The  SNCG-mediated  stimulation  of  ER-a  transcriptional  activity  is  consistent  with  its 
stimulation  of  the  ligand-dependent  cell  growth.  While  overexpresssion  of  SNCG  stimulated  the  ligand- 
dependent  cell  proliferation,  suppression  of  endogenous  SNCG  expression  significantly  inhibited  cell  growth 
in  response  to  estrogen.  The  stimulatory  effect  of  SNCG  on  ERa-regulated  gene  expression  and  cell  growth 
can  be  effectively  inhibited  by  antiestrogens. 

D.  CONCLUSIONS 

1.  Although  synucleins  are  highly  expressed  in  neuronal  cells  and  are  abundant  in  presynaptic  terminals, 
synucleins  have  also  been  implicated  in  non-neural  diseases  particularly  in  the  hormone-responsive 
cancers  of  breast  and  ovary.  SNCG  was  first  identified  by  differential  cDNA  sequencing  as  a  breast 
cancer  specific  gene,  which  was  expressed  abundantly  in  metastatic  breast  cancer  cDNA  library  but 
scarcely  in  normal  breast  cDNA  library.  SNCG  expression  is  highly  associated  breast  cancer  and  ovarian 
cancer  progression.  In  addition,  overexpression  of  SNCG  in  breast  cancer  cells  significantly  stimulated 
cell  growth  in  vitro  and  tumor  metastasis  in  vivo.  However,  the  molecular  targets  of  SNCG  aberrant 
expression  for  breast  cancer  have  not  been  identified.  Here  we  demonstrated  ER-a  as  one  of  the  critical 
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target  molecules  for  SNCG’s  action  in  breast  cancer  pathogenesis.  Thus,  aberrant  expression  of  SNCG 
stimulates  breast  cancer  growth  and  progression  by  enhancing  the  transcriptional  activity  of  ER-oc. 

2.  Synucleins  are  emerging  as  a  central  player  in  the  fundamental  neural  processes  and  in  the  formation  of 
pathologically  insoluble  deposits  characteristic  of  Alzheimer’s  (AD)  and  Parkinson’s  (PD)  diseases.  Most 
studies  of  this  group  of  proteins  have  been  directed  to  the  elucidation  of  their  role  in  the  formation  of 
depositions  in  brain  tissue.  However,  the  normal  cellular  function  of  this  highly  conserved  synuclein 
family  remains  largely  unknown.  Here  we  demonstrated  that  one  of  the  functions  of  SNCG  is  activating 
ER-a  signaling.  The  preventive  effect  of  estrogen  on  AD  has  become  clear  with  epidemiological  data, 
suggesting  that  estrogen  may  act  as  a  neuroprotectant  against  the  neurodegenerative  diseases.  The 
demonstration  of  ER-a  as  one  of  the  critical  target  for  SNCG-mediated  chaperone  activity  may  indicate  a 
new  direction  of  normal  cellular  function  of  synucleins.  In  this  regard,  SNCG  may  be  involved  in 
mediating  the  function  of  transcriptional  activity  of  ER-a  in  neuronal  cells,  thus,  the  loss  or  decreased 
SNCG  expression  may  lower  the  beneficial  effects  of  estrogen  to  protect  neurons  against  PD  and  AD. 
The  potential  role  of  SNCG  as  a  neuroprotectant  warrants  further  investigation. 
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